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ABSTRACT 


Considering the role of skull bones in preserving vital organs, paying close attention to the shape 
and size of the skull is of great importance when various conditions, such as head trauma, are 
suspected. However, in order to confirm the suspicion radiologically, examiners need to have de- 
tailed information on the normal skull characteristics of each breed. This study aimed to evaluate 
the radiological and anatomical features of the skull in adult Husky dogs. The current descriptive 
cross-sectional study examined eight adult Husky dogs (four males and four females) that died 
due to different conditions, excluding those of the head. After the preparation of the skulls, radio- 
graphs were obtained on different views. In addition, the bones were examined in terms of mor- 
phological characteristics. Morphometric indices were also measured and the results were record- 
ed. Based on the results of this study, the skull of Husky dogs consists of 11 cranial bones (Ossa 
cranii), and 21 facial bones (Ossa faciei). Three parameters, including the height and the length of 
tympanic bullae as well as the orbital index, were greater in females compared to males. However, 
the differences were not significant. Other parameters were greater in male dogs. The whole skull 
length and maximum width of the skull showed significant differences between the two genders (p 
< 0.05). The precise standards obtained in the current study can be used in interpreting the results 
to determine whether the presenting characteristics are abnormal or breed-dependent. 
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Introduction 


Aw of diseases, ranging from congen- 
ital to acquired ones, can affect the shape 
and size of the skull in dogs. Considering the impor- 
tance of organs encased in the skull, such as the brain, 
changes in the architecture of this region are highly 
probable to be clinically significant [1]. This obligates 
examiners to pay close attention to the shape and 
size of the skull. However, owing to anatomical breed 
variations in dogs, it is not feasible to precisely realize 
whether the presenting shape of the skull is abnormal 
or breed-dependent unless there are thorough mea- 
surements of specific characteristics of each breed to 
serve as standards when needed [2]. Although differ- 
ent studies have examined skull morphology in Tarsus 
Catalburun [3], Saarloos wolfdog [4], grey wolf [5], 
Lynx [6], red fox [7], vulpes [8], or golden jackals [9], 
no published article has studied that of Husky dogs. 

Husky is known as a medium-sized, thickly 
furred, double-coated dog. It has erect triangular ears 
and distinctive markings on the head and has inherit- 
ed the well-developed frontal sinuses of wolves, which 
is a useful way of distinguishing their skull from coy- 
otes and foxes [10]. 

When skull examination is considered, CT is nor- 
mally the modality of choice and helps operators to 
best appreciate subtle changes, such as small fractures 
[11]. This is mainly because of omitting the superim- 
position of the complex anatomy of the skull in CT 
[12]. However, despite its merits, CT is not usually 
available in all medical centers. Therefore, considering 
the ubiquity of radiology machines, radiography usu- 
ally remains the only available choice in many medical 
centers at the time of this study. 

The current research was conducted to investigate 
the radiological and anatomical features of the skull 
bones of adult Husky dogs. 


Results 
Morphological results 


The skull of a Husky dog is composed of two 
parts: ossa cranii and ossa faciei. A total of 32 bones, 
including 11 cranial bones (three odd and four even 
bones) and 21 facial bones were assessed. Ossa cranii 
consisted of occipital, sphenoid, ethmoid, interpa- 
rietal, parietal, frontal, and temporal bones. Facial 
bones consisted of maxilla, incisive, palatine, ptery- 
goid, nasal, lacrimal, zygomatic, turbinate, mandible, 
vomer, and hyoid bones (Figure 1). 


Cranial bones 


Occipital bone: The whole nuchal surface of the 
skull was composed of occipital bone. This bone par- 
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ticipates in the formation of the cranial surface and re- 
gions of the skull and contains a condyloid canal. Two 
short jugular processes were positioned on the sides 
of the condyles and hypoglossal canal. Muscular tu- 
bercles were also present. The intraparietal bone was 
completely joined with the nuchal bone and formed 
the interparietal process. The nuchal crest was rela- 
tively eminent and muscular prints were observable. 
The mastoid foramen was located on the caudal sur- 
face of the bone. The foramen magnum was relatively 
big and circular (Figure 1). 

Sphenoid bone: There was more than one ethmoid 
foramen on the sphenoid bone. Round foramen was 
located on the alar canal and in the dorsal and internal 
parts of the alar canal. Oval foramen was observed in 
the caudal alar foramen. Spinous foramen was jointed 
with oval foramen. 

Ethmoid bone: This bone was composed of three 
regions: the cribriform plate, crista galli, and eth- 
moidal fossa. Two ethmoidal foramina were seen on 
the sides of the plates and the optic canal. Cribriform 
plate had small foramina. A perpendicular plate was 
located between the nasal crest and crista galli. Lateral 
masses were positioned in the sides of the nose and 
composed of bone screws. 

Interparietal bone: This bone was observed in the 
interparietal process jointed with the occipital bone 
(Figure 2). 

Parietal bone: The results showed that this bone 
formed the major part of the skull. It has squamous, 
nasal, orbital, and temporal parts, as well as the zygo- 
matic process. However, it did not contain supraor- 
bital foramen. The zygomatic process was small and 
the frontal process was not jointed with the zygomatic 
bone. Two ethmoid foramina were observable in the 
frontal bone and on the edge of the sphenoid bone. 

Frontal bone: It took part in the formation of or- 
bits and had no special breed traits. 

Temporal bone: This bone is composed of three 
parts; the tympanic part is located ventrally and com- 
prises tympanic bullae. The squamous part possessed 
a zygomatic process which was jointed to the zygo- 
matic bone and formed the zygomatic arc. No articu- 
lar tubercle was found on this part. The mastoid pro- 
cess was located dorsally on the petrous part of the 
temporal bone. 


Facial bones 


Maxillary bone: On this bone, the facial crest and 
facial tuber were not detectable. The infraorbital fora- 
men was located in the upper section of the third pre- 
molar teeth. Maxilla had frontal processes connected 
to the frontal bone. The alveolar process had cavities 
for premolar and molar teeth. The palatine process was 
joined with the median palatine suture. Palatine bone 
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Figure 1. 


Oblique lateral view of adult male husky dog skull. Parietal bone (P), Temporal bone (T), Frontal bone (F), Premaxilla 
bone (pM), Lacrimal bone (L), Maxilla bone (M), Zygomatic bone (Z), Zygomatic process of temporal bone (ZpT), 
Temporal process of zygomatic bone (TpZ), Zygomatic process of frontal bone (ZpF), Coronoid process (crp), Condy- 
loid process (cnp), Angular process (ap), Ramus of mandible (rM), Body of mandible (bM), External acoustic meatus 
(eam), Jugular process (jp), Occipital condyle (Oc), Mastoid foramen (maf), external sagittal crest (esc), Incisive teeth 
(iT), Canine tooth (cT), Premolar teeth (pT 1-4), Molar teeth (mT1-3). 
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Figure 2. 

Ventral view of adult female husky dog skull. Foramen magnum 
(fm), Jugular process (jp), Occipital condyle (Oc), tympanic bulla 
(tb), Basilar part of occipital bone (bO), zygomatic arch (Za), Basi- 
sphenoid bone (bS), Presphenoid bone (pS), Perpendicular part of 
palatine bone (pP), Horizontal part of palatine bone (hP), palatine 
process of maxilla (pM), Incisive teeth (iT1-3), Canine tooth (cT), 
Premolar teeth (pT 1-4), Molar teeth (mT 1-2). 


and palatine process of the maxilla and also transverse 
palatine suture were observed. The ventral surface of 
the palatine process and palatine groove were seen 
within the major palatine foramen (Figure 3). 


WSL 
Figure 3. 
Dorsal view of adult male husky dog skull. Parietal bone (P), 
Temporal bone (T), Frontal bone (F), Premaxilla bone(pM), Na- 
sal bone (N), Maxilla bone (M), Zygomatic bone (Z), Zygomatic 
process of temporal bone (ZpT), zygomatic arch (Za), Zygomatic 
process of frontal bone (ZpF), external sagittal crest (esc). 


Incisive bone: The body of incisive bone was 
formed as a thin palate with three alveoli for upper 
incisive teeth. Processes nasalis was observed jointed 
with nasal bone. The nasal process was well extend- 
ed. The palatine process was formed as thin plates in 
the rostral part of the hard palate. Incisive sutures and 
palatine fissures were also observable in this region. 

Palatine bone: It was formed by 33% of the length 
of the hard palate and formed the caudal part of this 
bone. The vertical plate of the bone participated in the 
formation of the lateral wall of the nasal foramen. The 
vertical palate was curved in the most ventral part to- 
ward the pterygoid process of the palatine bone. 

Pterygoid bone: This bone was located lateral to 
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the caudal foramen of the nasal bone. It terminated in 
the hock part of the hamulus. 

Nasal bone: This bone formed the major part of 
the nasal cavity and its terminal part was concave in 
shape. Between nasal cavities were intranasal suture, 
nasal bone, and incisive bones. 

Lacrimal bone: This bone was located in the fron- 
tal part of the orbital part. The bone was in contact 
with the frontal, palatine, maxilla, and zygomatic 
bones. 

Zygomatic bone: This bone was positioned be- 
tween the lacrimal bone and the maxilla. The bone 
participated in the formation of orbit parts. The tem- 
poral process of the zygomatic bone was jointed with 
the zygomatic process of the temporal bone, forming 
the zygomatic arch. 

Vomer bone: The bone was positioned in the bot- 
tom of the nasal cavity as the septal sulcus. The bone 
was located in the distance with the nasopharyngeal 
meatus. 

Turbinate bones: They were in the form of helix. 
Different parts of these bones were attached to their 
adjacent walls laterally. 

Mandible bone: The Mandible was the largest 
facial bone and jointed with temporal condyles. Its 
ventral part was convex in shape. The alveolar border 
of the incisive part was composed of three alveoli for 
incisive teeth and one alveolus for canine teeth. The 
molar part had seven cavities for molar and premolar 
teeth. The external part of the mandible and its border 
had more than a mental foramen . In the perpendicu- 
lar section, the mandibular canal was seen. Masseteric 
fossi were also observed as depressions on the ramus 
of the mandible. Mandibular foramen was terminated 
in mandibular canal. The articular extremity on the 
perpendicular section of the mandible had a coronoid 
process, condylar process, and mandibular notch. The 
angle of the mandible had an angular process (Figure 
4). 


Figure 4. 

Lateral view of adult male husky dog mandible. Coronoid process 
(crp), Condyloid process (cnp), Angular process (ap), Ramus of 
mandible (rM), Body of mandible (bM), Mental foramen (mf) 
(arrow). Incisive teeth (iT), Canine teeth (cT), Premolar teeth 
(pT1-4), and Molar teeth (mT1-3). 
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Hyoid bone: This bone was jointed 
with the styloid process of the tempo- 
ral bone. It had basihyoid, thyrohyoid, 
ceratohyoid, epihyoid, and stylohyoid 
parts. 

The results in Table 1 show that 
TBH, TBL, and orbital indices were 
higher in female dogs compared to male 
dogs; however, the differences were not 
significant. All other parameters were 
higher in male dogs, among which WSL 
and MWS had significant differences (p 
< 0.05). 


Radiological results 


Graphs taken in the dorsoventral 
position showed that the ethmoidal 
fossa, frontal sinus, brain cavity, exter- 
nal auditory canal, and tympanic bul- 
la were detectable. Occipital bone was 
observable ventral to the nuchal bone. 
Ethmoid bone was located between the 
cranial cavity and nasal region, yet their 
foramina were not detectable. The bone 
was fused with pre-sphenoid, vomer, 
and palatine bones. In dorsoventral 
graphs, teeth, nasal bone, incisive bone, 
maxilla, mandible processes, condyloid 
process, zygomatic arch, frontal bone, 
tympanic bulla, and occipital bone were 
observed (Figure 5). 

On the oblique open-mouth view, 
the frontal bone appeared convex in 
shape, especially in the cranial region. 
The supra-orbital groove was not de- 
tectable. The nasal bone was jointed 
with incisive bone in the rostral region 
and formed a nasal cavity. The anterior 
extremity of the bone was concave. The 
bone was connected with occipital bone 
in the cranial region, with parietal bone 
in the upper region, and with sphenoid 
bone in the lower part. According to 
the radiographs, squamous and petrous 
parts of the temporal bone were not de- 
tectable. Upper and lower teeth, maxilla, 
pre-maxilla, mandible zygomatic arch, 
frontal, parietal, intraparietal, tympanic 
bulla, and occipital bones were observ- 
able (Figure 6). In the alveolar border, 
the incisive part contained three alveoli 
for incisive teeth and one alveolus for 
canine tooth. The molar part had seven 
cavities for pre-molar and molar teeth. 
Mental foramen was observable, but the 


Radiological and Anatomical Features of Skull 


IRANIAN JOURNAL OF VETERINARY SCIENCE AND TECHNOLOGY 


a are of the male and female husky dog (Mean + Standard 
deviation) 
Parameters (mm) Male, n= 4 Female, n= 4 Total, n= 8 
WSH 1 98.42 + 0.63 95.87 + 0.79 97.14 + 0.77 
WSL 2 214.74 + 1.21 203.37 + 1.76* 209.05 + 1.50 
SHWM1 3 75.29 + 0.62 71.32 + 0.59 73.30 + 0.64 
SHWM2 4 81.15 + 0.63 78.41 + 0.72 79.78 + 0.71 
MWS 5 115.52+ 0.69 107.20 + 0.84* 111.36 + 0.75 
FBL 6 73.32 + 0.39 70.23+ 0.59 71.77 £0.51 
NBL 7 84.82+ 0.76 79.27 + 0/72 82.04 + 0/73 
FNE 8 52.05+ 0.32 49.16 + 0/53 50.60 + 0/51 
MDL9 158.87 + 1.97 152.66 + 1.51 155.76 + 1.13 
MSL 10 33.49 + 0.25 32.14 + 0.29 32.81 + 0.26 
PAL 11 47.96 + 0.534 45.08 + 1.024 46.52 + 0.849 
UMP 12 32.2 + 0.192 31.2 + 0.288 31.70 + 0.241 
TBL 13 22.38 + 0.19 22.41 + 0.22# 22.39 + 0.23 
TBW 14 16.55 + 0.38 15.32 + 0.30 15.93 + 0.41 
TBH 15 16.67 + 0.20 16.70 + 0.27# 16.68 + 0.25 
EAPH 16 6.19 + 0.11 5.96 + 0.08 6.07 + 0.09 
EAPW 17 6.72 + 0.11 6.64 + 0.09 6.68 + 0.13 
OVID 18 26.23 + 0.18 25.95 + 0.17 26.09 + 0.15 
OHD1 19 23.89 + 0.18 23.76 + 0.27 23.82 + 0.26 
OHD2 20 23.84 + 0.29 22.12 + 0.22 22.97 + 0.31 
Orbital index (%) 89.07 + 4.27 90.32 + 7.72# 89.67 + 5.11 
Cephalic index 
53.79 + 2.89 52.85 + 6.55 53.26 + 5.01 

(%) 


X2(3)=1532, p =< 0.001 


‘Whole skull height, ? Whole skull length, * Skull height without the mandi- 
ble: the height of skull from the most dorsal point of frontal bone to the most 
ventral point of sphenoid bone, * Skull height without the mandible: the high- 
est point of frontal bone to the lowest point of Jugular processes, * Maximum 
width of the skull, ° Total length of frontal bone, ’ Total length of the nasal 
bone, * Length of parietal bone, ° Length of the mandibular bone, ° Mandibular 
symphysial length, '' Length of palate, '* Length of the perpendicular plate of 
the palatine, © Tympanic bulla length, '* Width of the tympanic bulla, " Great- 
est height of the tympanic bulla, '° Height of the external auditory opening, ” 
Width of the external auditory opening, '* Orbital height/vertical diameter, "° 
Orbital width/horizontal diameter: from the point of zygomatic arch, directed 
rostrally at 900 to the rim of the orbit, ® Orbital width/horizontal diameter: 
from the point of the zygomatic arch, directed rostrally in a straight line to the 
rim of the orbit at the lacrimal fossa. 

Superscript * shows statistically significant difference between male and female 
parameters. Superscript # shows values which were higher in females with no 
statistically significant differences (P < 0.05). 
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masseteric fossa was not detectable. Coronoid processes, condylar process, mandibular notch, and angle of the 
mandible with angular process were detectable (Figure 7). 


Figure 5. 

Dorso-ventral view (A) and ventro-dorsal view (B) of adult husky dog skull. 1: Incisor teeth, 
2: Canine tooth of the lower jaw, 3: Canine tooth of the upper jaw, 4: Horizontal ramus of 
mandible, 5: Vomer bone, 6: Fourth premolar tooth of the upper jaw, 7: First molar tooth 
of lower jaw, 8: Nasal cavity, 9: Ethmoidal bone, 10: Frontal bone, 11: Zygomatic arch, 12: 
Coronoid process of mandible, 13: Parietal bone, 14: Mandibular condyle, 15: Brain cavity, 
16: External auditory canal, 17: Tympanic bulla, 18: Occipital condyle. 


Figure 6. 

Dorso-ventral view (A) and ventro-dorsal view (B) of adult husky dog skull. 1: Incisor teeth, 
2: Canine tooth of the lower jaw, 3: Canine tooth of the upper jaw, 4: Horizontal ramus of 
mandible, 5: Vomer bone, 6: Fourth premolar tooth of the upper jaw, 7: First molar tooth 
of lower jaw, 8: Nasal cavity, 9: Ethmoidal bone, 10: Frontal bone, 11: Zygomatic arch, 12: 
Coronoid process of mandible, 13: Parietal bone, 14: Mandibular condyle, 15: Brain cavity, 
16: External auditory canal, 17: Tympanic bulla, 18: Occipital condyle. 
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Figure 7. 
Oblique-lateral view of the mandible of a husky dog. 1: Incisor teeth, 2: Inferior canine 
tooth, 3: Inferior premolar 1, 4: Inferior premolar 2, 5: Inferior premolar 3, 6: Inferior 
premolar 4, 7: Inferior molar 1, 8: Inferior molar 2, 9: Inferior molar 3, 10: Mental foramina, 
11: Horizontal ramus of mandible, 12: Vertical ramus of mandible, 13: Coronoid process, 14: 
Condylar process and 15: Angular process. 


Discussion 


This study was conducted to evaluate the radio- 
logical and anatomical features of the skull bones in 
adult Husky dogs. Several studies have reported mea- 
sures, locations, and shapes of skull bones in other 
species, such as wolves, foxes, and Aksaray Malakli 
dogs [4, 13, 14]. 

Previous studies on the skull morphometry of 
German shepherds showed that the length of the skull 
is 14.38 cm, while it is 16.22 cm in the Nigerian lo- 
cal dog, both of which are smaller than that of Husky 
(25.65 cm). In another study conducted on the Kangal 
dog, the skull was reported to be 25.87 cm in length 
which is roughly the same size as Husky in the current 
study [15]. 

The current research revealed that the skull width 
of Huskies was 11.13 cm which was larger than that of 
the Nigerian local dog (8.49 cm), but smaller than that 
of the Kangal breed dog (13 cm) [15, 16]. These vari- 
ations indicate the normal breed variants in different 
breeds of dogs. 

The head index in our study was calculated to be 
53.26% + 5.01%, whereas the corresponding values for 
the Russian Dolicocephalic Collie, Wolfhound, Me- 
saticephalic German Shepherd, and Brachycephalic 
Boston Terrier breeds were 48%, 56%, 58%, and 81%, 
respectively. As a result, head index in Husky dog was 
closer to the Wolfhound’s [17, 18]. The Niger dog's or- 
bital index was 80.87. More precisely, orbital indices of 
males were higher (81.57) than females (80.35) [16]. 
The orbital indices of huskies, on the other hand, were 
lower in males (89.07) than in females (89.67). 

Couturier et al. (2005) reported that the nuchal 
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crest in medium-sized dogs was slightly prominent 
and had no tubercles, while the results of the current 
study revealed that the nuchal crest was quite prom- 
inent in the Husky dog, beneath which were two dis- 
tinct tubercles (muscular print). The mastoid foramen 
was located on the caudal surface of this bone [19]. 

Andreis et al. (2016), in a study on mesaticephalic 
dogs, reported only one small irregular foramen on 
the cribriform plate of the ethmoid bone, while there 
were two distinct holes on the cribriform plate of the 
ethmoid bone of Husky dogs. The cribriform plate it- 
self had numerous small foramina with round edges 
being located next to the alar canal [20]. 

Our results are in agreement with the findings 
of Hermanson et al. (2018), stating that the temporal 
bone of medium-sized dogs has squamous, tympanic, 
and petrous parts in addition to a zygomatic process. 
This process joins with the temporal process of the 
zygomatic bone to form the zygomatic arch. The tym- 
panic bulla was very large and a small muscular pro- 
cess was extended to its front. Based on our findings 
in the Husky breed, the mastoid process, as well as 
the muscular process of the temporal bone, were atro- 
phied and the styloid process was also very small [21]. 

In 2020, Watson reported tuberosities of the max- 
illary bone, such as facial crest, in small- and large- 
sized dogs, and outlined their characteristics. Howev- 
er, according to the radiological findings of our study, 
the maxilla of Husky dogs did not have a facial crest 
and facial tuber. The infraorbital foramen was shown 
to be located dorsal to the third premolar tooth [22]. 
The radiological findings were confirmed in anatom- 
ical studies. This bone only had a frontal appendage 
which was attached to the frontal bone. 
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Some diagnostic imaging studies showed that the 
ethmoid bone in dogs has recognizable foramen [23, 
24]. The results of the current study revealed that the 
ethmoid bone was located between the cranial cavity 
and nose and no foramen was recognizable. In addi- 
tion, it was found that the ethmoid bone was fused to 
the caudal part of the presphenoid. It was also rostro- 
ventrally merged with vomer and palatine, and rostro- 
dorsally with frontal bones. 

It has been stated that different factors, such as 
nutrition, influence the skull morphology; high-qual- 
ity diets may help bones grow to a larger extent [25]. 
According to the owners, cases in this study were fed 
on a mixed diet, including chicken and skeleton. The 
authors did not manage to find other studies investi- 
gating the radiological and anatomical features of the 
skull bone in adult Husky dogs fed on different types 
of diets. Therefore, no comparative conclusion could 
be made in this regard. 

The results showed that the cephalic index was 53 
in both genders. The findings were parallel with sev- 
eral studies on the cephalic index of other species and 
breeds. Urošević et al. (2021) reported a skull index of 
64 in Yugoslav shepherd dogs [26]. Moreover, Gal et 
al. (2022) reported a value of 53.13+3.35 in grey wolf 
which was in agreement with our findings [9]. Anoth- 
er study also reported the values of 52.52 and 52.53 in 
red foxes which were close to our findings [7]. 

In conclusion, this study was conducted to inves- 
tigate the radiological and anatomical features of the 
skull bones in adult Husky dogs. The results showed 
both similarities and differences between Husky and 
other breeds of dogs. The findings of the current study 
can be used in making diagnostic and clinical deci- 


RESEARCH ARTICLE 


sions to distinguish the normal and abnormal size 
and shape of the skull bones of adult Husky dogs. 


Materials & Methods 


Animals 


In the current descriptive cross-sectional study, eight adult husky 
dogs (four males and four females), with an average age of 6.40 + 1.50 
years, and a mean weight of 23.37 + 3.65 kg were studied. In order to 
collect the skulls, the objectives of this study were explained to the 
officials of veterinary hospitals. Following their agreements, Husky 
dogs, dead or euthanized due to different disorders, were sent to the 
center where the current study was held. None of the cases died due 
to diseases related to the head. The approximate age of each dog was 
confirmed using the dental formula [27]. 


Description of the method 


Radiographs of the skulls were obtained on dorsoventral, ventrodor- 
sal, and left and right lateral recumbency. The focal film distance was 
100 cm, and the applied kVp and mAs were 55 and 4, respectively. 
The radiographs were taken using a digital device (Ralco-S.rl DR, 
Italy). The detector was a SCI flat panel type with a size of 24x30 cm, 
and the software used to process images and measure the structures 
was Varian and Drgem. 

In order to prepare the skulls, the skin and muscles of the head and 
neck were removed using dissection tools. Skull bones were then 
flushed with water, soaked in KOH for 5 days, and whitened using 
H,O, (Figure 8). The skull was dried by sunlight for 7 days. Morpho- 
metric parameters were measured by a caliper and the mean was re- 
ported [15, 16]. Whole skull height was considered as the distance 
between the most dorsal surface of the frontal bone and the most 
ventral surface of the mandible bone. Skull height without the man- 
dible was considered as the height of the skull from the most dorsal 
point of the frontal bone to the most ventral point of the sphenoid 
bone in the foramen magnum. Skull heights without the mandible 
were measured from the highest point of the frontal bone to the 
lowest point of the jugular processes. Height of the external auditory 
opening and width of the external auditory opening were calculated 
as the distance between the dorsal and ventral regions of the open- 


Figure 8. 
Skull preparation. A: The Skull was bleached using 3% H,O, for 24-48 hours B: The skull 


was left to be dried. 
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ing and the distance between the two regions, respectively. Orbital 
height/vertical diameter was measured from the ventral region of 
the orbit. Orbital width/horizontal diameter was calculated from the 
point of the zygomatic arch directed rostrally at 90° to the rim of the 
orbit. Orbital width/horizontal diameter was considered from the 
point of the zygomatic arch directed rostrally in a straight line to the 
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rim of the orbit at the lacrimal fossa. The orbital index was calculated 
as the width to the height of the orbit and reported as a percent. The 
cephalic index was reported as the width to the length of the skull in 
percent (Figure 9). The maximum width of the skull was considered 
as the width of the skull from one zygomatic bone to the other. The 
whole skull length was considered as the distance of the rostral part 


Figure 9. 


Lateral view of the adult male husky dog skull. Whole skull height (WSH), Skull height 
without the mandible (SHWM1), Skull heights without the mandible (SHWM2), Height of 
the external auditory opening (EH), Width of the external auditory opening (EW), Orbital 
height/vertical diameter (OVD), and Orbital width/horizontal diameter (OHD). 


Figure 10. 
Ventral view of the adult male husky dog skull. Maximum width of the skull (MWS), Whole skull length (WSL), Length of 
the palate (PAL), Length of the perpendicular plate of the palatine (UMP), Tympanic bulla length (TBL), and Width of the 
tympanic bulla (TBW). 
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of incisive alveoli to the most caudal region of the occipital bone. The 
length of the palate was evaluated in the median line from the pal- 
atine bone to the caudal foramen. The length of the perpendicular 
plate of the palatine bone is considered the most caudal part of the 
caudal bone foramen to the suture of the vertical plate of the pala- 
tine bone. The greatest height of the tympanic bulla, tympanic bulla 
length, and width of the tympanic bulla were also measured (Figure 
10). The total length of the frontal bone was measured as the anterior 
section of bone to the suture region of this bone. The overall length 
of the nasal bone was assessed as the terminal part of the frontal bone 
to the rostral part of the nasal bone. The length of the parietal bone 
was considered as the length of the frontoparietal suture to nuchal 
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eminence (Figure 11). The length of the mandibular bone was evalu- 
ated as the length of the mandible to the caudal part of the condyloid. 
The mandibular symphysial length was evaluated as the symphysial 
length of the mandible, originating from the rostral to the cranial part 
of the region (Figure 12). 


Statistical Analysis 


Data were analyzed using SPSS v.24 and expressed as mean + SD. The 
student t-test and ANOVA were used to compare the means. P-value 
< 0.05 was considered statistically significant. 


Figure 11. 


Dorsal view of the adult male husky dog skull. The total length of frontal bone (FBL), length 
of the nasal bone (NBL), and Length of parietal bone (FNE). 


Figure 12. 
Oblique lateral view of the adult male husky dog mandible. Length of the mandibular bone 


(MDL). 
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